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nent of p in the product (6+1) (6+2), ..., 26. Hence the power of p in the 
numerator of (1) is 

S=V l +V i +...+Vm+V 1 '+V2'+...V m ,'. 

We shall next turn our attention to the sequence 1, 2, 3, ..., a+b. In 
this the first multiple of p n is p n and as a+b=(k + k')p n +c+c the last is 
(k+k'+l)p n or (k+k')p n , according as c+c is greater than or less than p n , 
and if we let v n " be the number of such multiples in this sequence we have 

v„"=k-\-k'+l when e+c>p n ; v n "=k+k' when c+c <p n . 

Hence, as before, the exponent of p in the product {a+b) ! is 

t=v 1 "+v. i "+...+v m ". 

But for c+c to be greater than p n , at least one of the quantities c and c' 

t> n — 1 
must be greater than - „ , and it is therefore easily seen that v n "=v n +v n 

and hence t i s. 

From the condition imposed on p, this may be any prime factor of 
(a+b) !, and hence the numerator of (1) contains this prime with an expo- 
nent not less than its exponent in the denominator, and (1) is therefore an 
integer. 

A proof of the above theorem is also found in Die Elemente der Zahl- 
en Theorie, p. 37, by Bachmann. 

178. Proposed by PROFESSOR L. E. DICKSON, Ph. D., The University of Chicago. 

Find a formula which gives all the integral solutions prime to 5 of 
the congruence y' z +z s =0 (mod 5 4 ). 

Solution by the PROPOSER. 

Since y 2 =4z s (mod 5), y= ±2z (mod 5). Hence y=5r± 2z. Then 

y 2 +2 8 =5(5r ! ±4rz+2 8 )=0 (mod 5 4 ), 
5r 2 ±4rz+z 2 =0 (mod5 3 ). 

Since z is prime to 5, the latter gives ±4r+z=0 (mod 5), whence r=±z 
(mod 5). Thus r=5s±z. Substituting in 5r 2 =0, we get 10z 3 ±70sz 
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=0 (mod 5 s ). Hence z±7s=0 (mod 5 8 ), so that z=25£+7s. Now y=5r 
±2z=25s±7z= ±VI5t— 24s. The only solutions prime to 5 are thus 

y= ± VI5t — 24s, z=25t T 7s. 

Conversely, these values satisfy the given congruence. 

ISTProblema and solutions for this department should he sent to Dr. Wahlin, Urbana. 111. 



PROBLEMS FOR SOLUTION. 



ALGEBRA. 



351. Proposed by E. B. ESCOTT, University of Michigan, Ann Arbor. Mich. 



Solve, y*+yz+z i =a 2 ...(l). 
z 2 +zx+x 2 =b 2 ...(2). 
x 2 +xy+y 2 =c i ... (3). 



352. Proposed by E. B. ESCOTT, University of Michigan, Ann Arbor, Mich. 

Solve the equations, « 3 =— %+24...(l). 
y s=—8x+24...(2). 



GEOMETRY. 

381. Proposed by J. SCHEFFER, A. M., Hagerstown, Md. 

Find the number of diagonals of a complete polygon of n sides. 

382. Proposed by PROF. R. C. ARCHIBALD, Brown Uniuersity, Providence, R. I. 

Between the side of a given rhombus and its adjacent side produced, to insert 
a straight line of a given length and directed to the opposite corner. "Euclidean 
constructions" are particularly desired. 

383. Proposed by S. A. COREY, Hitsman, Iowa. 

Let ABCDEbe a pentagon, plane, or gauche, with sides AB, BC, CD- 
and DE, of lengths, w, x, y, and z, respectively. Construct four other pen, 
tagons, AB.C.DtE^ ABnCuDnEu, AB m C m D m Eu h and AB iv Ci V D iv E iv , 
having a common vertex at A, and with four consecutive sides in each par- 
allel to the corresponding consecutive sides, AB, BC, CD, and DE, 
in ABCDE. Further, let the lengths of the sides AB U B, C,, C 1 D U D,E,, 
AB lh BuCn, CnAi, DuEu, AB m , BmCm, CmAii, D m E m , AB iv , B iv C iv , 
CwD iv , D iy E iv , be -wW, xX, yY, zZ, wX, xW, yZ, —zY, wY, yW, zX, 
—xZ, wZ, zW, xY, and —yX, respectively; the minus sign indicating the 
reversal of direction of the corresponding side. Prove that (W s +X 2 + Y* 
+Z*)(w 2 +x s +y*+zn=E,A;>+E il A ll *+E, 1 *A l1 ?+E iv A iv *. 



